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(54) System for the implantation of liquid coils with secondary shape 



(57) An occlusive implant includes an elongated 
member having an end., a portion proximal to that end. 
and a portion distal to that end. The proximal portion is 
sufficiently flexible so that it can be folded upon itself 
and maintain that configuration without further restraint. 
At least a portion of the distal portion is preformed to 
have a first configuration when in a first state and a sec- 



ond configuration when in a second state. The distal por- 
tion second configuration has a fiow resistance substan- 
tially greater than that of the proximal portion. When dis- 
charged in the region to be occluded, the proximal por- 
tion is forced into a mass around at least a portion of the 
distal portion secondary structure. As the mass builds 
in size, it f fictionally engages the surrounding vascula- 
ture wall and anchors the implant thereto. 
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Fig. 6 
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Once the dista! enc of the catheter is positioned at 
the s electee site (its location may be determined by e 
coeiing at the distai end o? the catheter with a radio- 
paque materia! or otherwise affixing such a materia! to 
trie distal enc of the catheter or incorporating such a ma- 
teria i into the d:s;ai end o1 the catheter), the catheter is 
cleared. For example, if a guidewire has been used to 
position the catheter it is withdrawn frorr, within the cath- 
eter. 

The ptunger in syringe 12. which is loaded with a 
saline solution., is slowly pushed down to displace the 
vaso-occlusion device from cartridge E down through 
catheter A to the injection site (Fig. £). As the plunger 
continues to be pushed inwardly, portion 27 of distal por- 
tion 26 is discharged from the catheter where it returns 
to its secondary configuration (Fig. 6). As the fluid from 
syringe 12 continues to force vaso-occlusive device 20 
from the catheter, the proximal portion is discharged 
from the catheter and piles against, around and/or in 
portion 27 in a random fashion to form an occlusive 
mass. It is believed that since the proxima! portion of the 
vaso-occiusior. device has a significantly lower flow re- 
sistance configuration than that of the secondary struc- 
ture in the distal portion, the discharge fluid accelerates 
the p-oxima! portion through the blood toward second- 
ary windings 2r to form the occlusive mass (Figs. 7 and 
£). 

The flexibility of the proximal portion described 
above aiiows the proximal portion to fold over the sec- 
ondary windings 25 and remain in that position without 
the need for external forces or other restraining mech- 
anisms. The prcxirna! portion can. however, become in- 
tertwined with secondary windings 2c and other portions 
ct the proximal portion 4 

As the proximal portion balls up in a dense mass, it 3S 
expands voiumetrically. frictionaliy engages the inner 
walis el vessei 70 and anchors the vaso-occiusion de- 
vice in that position as shown r. Fig. E. The flexibility of 
the device allows it to ban up as desired under a hydrau- 
lic pressure o' about 50 io 150 ps; Occlusive masses 
voiumetrica'iy filling about £0-75° c of an imaginary 
spnere that surrounds the mass car. be achieved. This 
high volume packing efficiency facilitates very high oc- 
clusion rates. 

After the vaso-occlusion device is positioned and/ 
or anchored at the desired site : additional devices may 
be injected by exchanging the empty cartridge with an- 
other loaded with another occlusion device. 

Additionally., the . method of the present invention 
may include the step of introducing polymer resins, such 
as cyanoacrylate resins (particularly n-butyicyanoacr- 
ylate) to the intended site after the inventive coils : 
braids : and chains are in place. That is. the inventive 
devices form a substrate for these tissue adhesives. or 
particulate embolization materials such as micropa ni- 
cies of polyvinyl alcohol loam, or various chemothera- 
peutic agents. 

Tne above is a detailed description of particular em- 



bodiments of the invention It is recognieb that depar- 
tures from the disclosed embodiments may be made 
within the scope of the invention and that obvious mod- 
ifications will occur to a person skilled in the an. The full 
$ scope o? the invention is set out in the ciaims that follow 
and their equivalents. Accordingly, the claims and spec- 
ification should no: be construed to unduly narrow-- the 
ful 1 scope of protection to which the invention is entitled 
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Claims 

1. An occlusive implant comprising an elongated 
member having an end, a portion proximal to said 
is end, and a portion distal to said end, said proximal 
portion being sufficiently flexible so that it can be 
folded upon itself and maintain that configuration 
without further restraint, at least-a portion of said 
distal portion being preformed to have a first con- 
20 figuration when in a first state and a second config- 
uration when in a second state, said distal portion 
second configuration having a flow resistance sub- 
stantially greater than that of said proximal portion. 

2S 2. The implant of claim i wherein said proximal and 
distal portions are contiguous and car. be arranged 
so thauhe flow resistance of the elongated member 
is essentially uniform along its length. 

The implant of claim 1 or 2 wherein said proximal 
and distal portions car, be arranged to have a com- 
mon longitudina! axis and diameter. 

The implant of claim 1 . 2 or 3 wherein said proximal 
portion nas a general!y uniform diameter along its 
length anc said distai portion has a diameter when 
in its second configuration ol at least about twice 
that o' said proximal portion diameter. 

•tf 5. The impian; o? ciaim i, 2. 3 or 4 wherein said pxx- 
inr.a' portion assumes a random configuration when 
general*) unrestrained and subjected tc flue pres- 
sure. 

6. The implant of claim 5 wherein said distal portion 
substantially maintains its preformed configuration 
when generally unrestrained and subjected to fluid 
pressure. 

so 7. The implant of any one of the preceding claims 
wherein said proximal portion forms at least the 
same length as said dista! portion second configu- 
ration. 

ss 8. The implan' ol any one of the preceding claims 
wherein said dista! portion second configuration is 
generally helical 



9. The irr.pian: of any one of the preceding claims 
wherein said implant is an embolic device. 

10. The implant of claim 9 wherein saic device compris- 
es a coil. 

11. The implant of claim "0 wherein said coil comprises 
a Barren.: formed into multiple windings : said fila- 
ment being < 1 mii in diameter. 

12. A vaso-occlusive device comprising proximal and 
distal portions, said proximal portion having a flex- 
ibility that provides at least a 20% deflection from 
its own weight in a 1 cm length thereof, at least a 
portion of said distal portion having a first configu- 
ration when in a first state and a second preformed 
configuration when in a relaxed state. 

13. The device of claim 12 wherein said proximal por- 
tion has a length that is a; least about 100% the 
'e-g:h of sa'd pcn-cn cf the distal portion when the 
!a:ta- =s in sa:c second state. 

14. The device cf claim 12 or 1 3 wherein said proximal 
portion : s without a second preformed configuration 
m its relaxed state. 



tube for coupling a fluid source to said tube. 

18. The assembly of claim 17 wherein said primary re- 
gion has a flexibility that provides at ieas: a 20% 

5 deflection from its own weight in a 1 cm length there- 
of. 

19. The assembly of claim 17 or 1= wherein said firs; 
region has an axial length that is at least about 

J0 100% the axial length of the secondary coniigu ra- 
tion of said second region. 

20. The assembly of claim 17, 15 or 19 further Including 
a blocking member, said tube defining a passage in 

is which said device is disposed, said adapter having 
a recess formed therein and fluidly coupled to said 
passage, and said blocking member being posi- 
tioned in said recess adjacent tc said passage ar.c 
sized for preventing displacement of saic devsce 

20 thereby. 

21. The assembly of claim 20 wherein said blocking 
member is perforate. 

25 22. The assembly of claim 2C or 21 wherein said clock- 
ing member comprises a filter. 
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15. An in 



troducer car-ridge comprising: 



a f*rst portion having a passage formed there- so 
through and a region adapted for coupling to a 
catheter; 

an implant disposed in said passage: 
a second portion having a recess formed there- 
in and in fluid communication with said pas- 55 
sage, and 

a blocking member positioned in said recess 
adjacent to said passage for preventing dis- 
placement of sa<d implant thereby. 

40 

16. The cartridge of claim 15 wherein said blocking 
member is perforate. 

17. A vaso-occlusive device cartridge assembly com- 
prising; 45 

a vaso-occiusrve device having first and sec- 
ond regions : said first region having a primary 
preformed configuration, and said second re- 
gion having primary and secondary preformed *o 
configurations, said secondary configuration 
having a flow resistance substantially greater 
than both of said primary configurations: 
a tube that surrounds and restrains said device 
in a generally linear configuration, said tube « 
having a proximal end tc which said first region 
•s acjacent and a dista! end: and 
an adapter coupled to said proximal end of said 
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